Expcrimcnts on temperature adaptation have utilized divcrsc organisms. but the most thorough studies have been thosc with I)irnuliellu sulitiu or Tetruhymenu species. There arc a number of mechanisms by which poikilotherms are able t o modify membrane fluidity in response to environmental temperature [ 11. These vary from 'emergency' responses involving molccular species changes to longerterm altcrations in unsaturation, acyl chain length and the lipid class content o f membranes. Dunuliellu and Tetmhymenu are both specialized organisms, so we wished to use a different test system. The protozoan Acunthumoehu c~u.stellutiii is ubiquitous in soils of temperate regions and is uscful cxperimentally because it can be grown synchronously and also fractionated easily t o yield enriched subcellular fractions.
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Some information on thc lipid and fatty acid contents of A . custellunii is available [ 2-41. Like Tetruhymenu, A . custelIunii can synthesize linoleic acid which is the precursor of a series of ti-6 polyunsaturated fattyu acids, thus:
Furthermore, it was noted that the content of individual C,,, fatty acids was altered by growth temperature [2] , in agreement with general ideas about increased unsaturation being prominent at lower temperatures [S] .
A . custellunii was grown as previously described 161, at 30°C and 15°C: the generation time at 30°C was 8 h and at 15°C was 30 h. Cells were harvested in late-log phase. For labelling studies, cells were resuspended in culture medium to an A,,,,, of 1.0. One microcurie of [14C]acetate or ["Tloleate was added to 1 ml of suspension. Lipids were extracted as in [7] and the resulting methyl esters were analysed using a radio-g.c.
Comparison of the relative percentage composition of fatty acids from cells grown at 30°C and 15°C showed significant differences. At the lower temperature, there were decreases in oleate and eicosadienoate, while the percentage of linoleate, eicosatrienoate and arachidonate increased. The alterations agreed with previous data [2] .
The compositional analyses were complemented by radiolabelling experiments using either [ l-i4C]acetate or [ l-'JC]oleate as precursor. Cells grown and incubated with [ l-I4C]acetate at 30°C showed labelling increasing in palmitate, stearate, oleate and linoleate up to 7 h, with subsequent falls at 24 h, whereas labelling of eicosadienoate rose from 0 to 24 h, and that of eicosatrienoate and arachidonate rose from 2 to 24 h. In cells grown at 15°C labelling of all these fatty acids was still increasing at 24 h and the polyunsaturated C,,, fatty acids only became labelled at later time points. This was probably the consequence of the much slower growth rate of the cells grown at 15°C because when cultures were compared after division to the same cell density, the cells grown at 15°C showed increased labelling of polyunsaturated fatty acids. Moreover, in the cells labelled with [ l-'TC)oleate, the rate of desaturation to linoleate was faster in cells growth at 15°C.
In temperature-shift experiments, cells incubated with [ l-"C]acetate showed decreased labelling of the saturated fatty acids after 7 h when shifted from 30°C to 15°C. Linoleate synthesis was particularly rapid and the relative labelling of Cz0 polyunsaturated fatty acids increased after 2 h (Table 1 ). Mass analysis also showed a relative increase in linoleate, eicosapentaenoate and arachidonate over the timccourse while the percentage of oleate and eicosadienoate decreased. However, when cells were shifted from 15°C t o 30°C (Table l) , the saturated fatty acids, myristate, palmitate and stearate were labelled to a much greater extcnt. Of the polyunsaturated fatty acids, only linoleate and eicosadienoate were labelled.
The changes we have observed in the metabolism of fatty acids correlate well with the alterations in endogenous levels as growth temperature is adjusted. The rapidity of the altcrations show A. custellunii responds quickly t o environmental changes. We are now examining these changes in more detail t o find out the underlying mechanism of regulation.
